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BACKGROUND OF THE INVENTION 



The present application is a continuation-in-part of co-pending U.S. Patent 
Application Serial No. 08/328,006 filed October 24, 1994. The entire text of the above- 
5 referenced disclosures is specifically incorporated by reference herein without disclaimer. 



1. Field of the Invention 

The present invention relates to skin peels utilizing alpha and beta hydroxy or keto 
acids as a topical treatment for hyperpigmentation, melasma, dyschromia, rhytides, 
10 photodamage and aging. Preferred peels contain alpha and beta hydroxy or keto acids 
with kojic acid or its derivatives in a dermatologically acceptable carrier such as an 
ethanoic/water mixture. Optionally, hydroquinone or its derivatives and other skin 
lighteners may also be employed in the peel when conditions warrant. 

1 5 2. Description of Related Art 

Skin peels are classified into three general types: light or superficial, medium and 

deep. 

The deep peel utilizes phenol as a primary ingredient. Phenol (QH5OH) obtained 
from coal tar and also called carbolic acid was first described as a peel in 1882 by the 

20 German dermatologist Dr. P.G. Unna. In 1903, Dr. G.M. Mackee, a British dermatologist 
began using phenol peels for acne scarring. Phenol peels were used as a treatment for 
gunpowder burns of the face in World War I. In the 1930s and 40s Antoinette la Gasse 
used phenol peels to improve scarring and wrinkles in a Los Angeles salon. Dr. J.C. 
Urkov described a phenol peel under occlusion as a method for wrinkle treatment in 

25 1946. In the 1960s, Dr. Adolph Brown, a maxillofacial surgeon, and his wife, Dr. Martha 
Brown, a dermatologist, performed detailed studies on phenol peel formulas and 
toxicities that resulted in a renaissance in phenol peeling. Dr. F.C. Combes and Dr. P.A. 
Sperber devoted considerable effort to developing a buffered phenol peel that would be 
less caustic than the extremely harsh full strength phenol peels. Also in the early 1960s, 
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Dr. Thomas M. Baker collaborated with Dr. H.L. Gordon to develop a saponated phenol 
peel that is still in use today. 

Phenol peels penetrate as far as the mid-reticular dermis and cause virtually 
complete necrosis of the epidermis and the papillary dermis that extends into the reticular 
5 dermis. Phenol is directly toxic to the myocardium and cardiac arrhythmias have been 
reported with many phenol peels. If a high dose is used they are also hepatotoxic and 
nephrotoxic. Certain predisposed individuals may experience idiosyncratic cardiac death 
from an adrenalin release due to facial pain transmitted from the trigeminal nerve to the 
cardiac vagal nerve or from the cerebral cortex directly to the cardiac sinoatrial node. 

10 The possibility of complications from the aforementioned deep phenol peels is 

significant. Hypertrophic, atrophic and keloidal scarring were reported by 21% of 588 
plastic surgeons surveyed in a 1981 report in the journal of Plastic and Reconstructive 
Surgery. Other possible complications of the phenol peels include adverse textural 
changes to the phenol peeled skin and infectious conditions such as bacterial pyoderma, 

15 toxic shock syndrome, herpes simplex virus, and Epstein-Barr virus keratitis. Unsightly 
pigmentary occurrences that may result from the said phenol peels include 
hyperpigmentation, hypopigmentation, porcelain depigmentation, visible lines of 
demarcation with unpeeled skin and nevi accentuation. 

Phenol peels are outside the realm of utilization of the present invention and from 

20 the aforegoing description of the possible adverse results elicited by the use of the said 
phenol peels it should be readily apparent that safe, efficacious peels such as the present 
invention have great utility in dermatologic practice. 

Medium depth peels are defined as those that penetrate to the upper reticular 
dermis. The most commonly used medium depth peel is the 40% to 60% trichloroacetic 

25 acid peel. The German dermatologist, Dr. P.G. Unna, first employed trichloroacetic acid 
as a peeling agent and described his technique in 1882. Dr. S. Monash conducted 
experiments with trichloroacetic acid peeling and published a paper entitled "The uses of 
diluted trichloroacetic acid in dermatology" in 1945. Dr. S. Ayres combined the 
trichloroacetic acid peel teachings of Dr. S. Monash with his own conclusions based on 

30 clinical experience and published two papers relating to trichloroacetic acid peeling in the 
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early 1960s. Dr. S.S. Resnik, Dr. L.A. Lewis and Dr. B.H. Cohen published the paper 
"Trichloroacetic acid peeling" in the journal Cutis in 1976. Dr. S. J. Stegman's histologic 
findings with trichloroacetic acid peeling in the early 1980s began efforts to investigate 
skin peeling in a controlled and scientific manner. Dr. Harold J. Brody and Dr. C.W. 

5 Hailey published "Medium depth peeling of the skin" in the Journal of Dermatologic 
Surgery and Oncology in 1986. Dr. Gary Monheit pioneered combination peels by 
combining the trichloroacetic acid peel with the superficial peel utilizing Dr. Jessner's 
solution and published "The Jessner's + TCA peel" in the Journal of Dermatologic 
Surgery and Oncology in 1989. The most recent developments in trichloroacetic acid 

10 peeling are found in the "Manual of Chemical Peels: Superficial and Medium Depth" by 
Dr. Mark G. Rubin. United States Patent Number 4,874,361 and United States Patent 
Number 5,166,176 issued to Dr. Zein E. Obagi and Dr. George H. Michel describe the 
use of trichloroacetic acid peels in combination with surfactants, humectant-emollients 
and emulsifiers for healing damaged skin. 

15 Medium depth peeling with trichloroacetic acid does not require hospital care and 

general anesthesia as the phenol deep peels do, nor is there near the number of possible 
complications and adverse results, however, there is a significant risk of scarring at high 
concentrations of trichloroacetic acid. The present invention is quite suitable as a 
pretreatment for the trichloroacetic acid peels and may reduce the concentration 

20 requirements while still obtaining comparable results. 

Superficial peels, as in the case of medium and deep peels, were pioneered by the 
German dermatologist, Dr. P.G. Unna, and the use of salicylic acid and resorcinol as 
superficial peeling agents were described by Dr. Unna in 1882. In the 1930s a superficial 
peel containing resorcinol, salicylic acid, lactic acid, oil of rose and ethyl hydrate was 

25 utilized and this peel was reported by Dr. J.J. Eller and Dr. S. Wolff in their article "Skin 
Peeling and Scarification" in the Journal of the American Medical Association in 1941. 
A superficial peel comprised of resorcinol, salicylic acid, and lactic acid was reported on 
by Dr. F.C. Combes, Dr. P.A. Sperber and Dr. M. Reisch. Essentially the same 
superficial peel was commented on in the paper "The light peel" in the Bulletin of the 

30 Association of Military Dermatologists by Dr. P.N. Horvath in 1970. The prominent 
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dermatologist, Dr. Max Jessner, extensively applied this same superficial peel on many 
patients to the extent that to the current time this superficial peel is known to over 40,000 
United States dermatologist as the Jessner's solution and as the Combes' Peel or 
Horvath's Concoction. Prior art contains United States Patent Number 4,608,370 issued 
5 to Richard B. Aronsohn, a California dermatologist relating to a skin formulation which 
is in essence merely a diluted version of the superficial peel described in the literature. 
The present invention in its various embodiments successfully replaces the Jessner' s 
Solution, Combes' Peel and Horvath's Concoction used by United States dermatologists 
for the last 60 years because of the present invention's improved biocompatability, higher 

10 efficacy and wider versatility over the range of skin complaints exhibited to the 
dermatological practitioners. 

Superficial peels range in depth from the stratum granulosum to the upper 
papillary dermis depending on formulation, technique and patient skin type. 
Complications with superficial peels are few and mild if experienced. Weekly or 

15 monthly superficial peels may be performed to achieve results more comparable with the 
deeper peels. 

None of the prior art, to applicant's knowledge, discloses a superficial peel 
utilizing alpha and beta hydroxy or keto acids with kojic acid or its derivatives to treat 
photodamage, rhytides and pigmentary dyschromias. 
20 Further, prior art relating to therapeutic skin peeling does not disclose use of citric 

acid, a major component of the Kreb's cycle, tricarboxylic acid cycle or citric acid cycle 
as it is variously referred to in mammalian metabolism. 

Whereas prior art does not contain disclosure of the fungal metabolite kojic acid 
or its derivatives widely known as skin lighteners in any skin peel of any depth their 
25 utilization as skin peel components may be considered novel. 

An object of the invention in its various embodiments is to provide the practicing 
dermatologist with an array of superficial peels capable of addressing a wide variety of 
functional and cosmetical skin defects as might be encountered in everyday practice 
without significant irritation or complication. 
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It is another object of this invention to provide a safe and efficient peel in the 
treatment of regional hyperpigmentation caused by melanocyte hyperactivity, such as 
idiopathic melasma occurring during pregnancy or melasmas secondary to estrogen- 
progesterone contraception. The peels of the present invention are also effective for 
5 localized hyperpigmentation and benign melanocyte proliferations, such as senile 
pigmentary spots, actinic photosensitization and post-lesion scarring. 

It is still another object of this invention to provide a selection of peels beneficial 
in the treatment and prevention of acne. 

10 SUMMARY OF THE INVENTION 



The present invention relates to alpha and beta hydroxy or keto acid skin peels 
with kojic acid or derivatives thereof in an ethanol/water carrier. Skin peels of the 
present invention utilizing alpha and beta hydroxy or keto acids with kojic acid induce 

15 beneficial biomolecular events in the skin such as stratum corneum separation in sheetlike 
fragments due to reduced corneocyte cohesion. This sheetlike separation is histologically 
found to occur at the innermost level of the stratum corneum just above the stratum 
granulosum, resulting in a beneficial thinning of the stratum corneum. In aged skin the 
thickness of the stratum corneum may reach as high as 70 to 80 cells thick due to lowered 

20 activity of certain desquamatory regulating enzymes. Periodic therapeutic skin peels with 
the present invention will result in a stratum comeum that is more resilient with a 
thickness of 16 to 20 cells thick which is more typical of 20 year old skin. Stratum 
corneums rebuilt utilizing the therapeutic skin peels of the present invention will exhibit 
improved barrier function due to increased levels of ceramides produced by keratinocytes. 

25 The stratum corneum barrier is largely dictated by extracellular lipids consisting of a 
mixture of ceramides, cholesterol and fatty acids together with smaller amounts of 
cholesterol sulphate, glucosyl ceramides and phospholipids. In addition to their pivotal 
role in barrier function, these lipids are also important for the desquamatory and 
mechanical properties of the stratum corneum. The levels of stratum comeum lipids, 

30 especially ceramides and their subtypes, are optimized by the correct selection of the most 
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appropriate skin peel based on the Fitzpatrick skin type classification, Glogau 
photodamage classification system and whether the patient has a desquamatory disorder 
or other skin condition. Stratum corneum rebuilding allows the atrophic epidermis 
caused by intrinsic and extrinsic aging to regain normal or near-normal thickness and 
5 appearance. Dermal alterations due to application of the preferred embodiment of the 
present invention include increased accumulation of dermal glycosaminoglycans, 
including hyaluronic acid. Accelerated formation of collagen will ensue with periodic 
application of the present invention. Clinically visible increased plumpness of the skin 
will occur in most patients, resulting in a more attractive, youthful appearance. 

10 In another embodiment, the present invention involves a topical skin exfoliation 

composition comprising lactic acid, kojic acid, citric acid and salicylic acid. It may 
further comprise hydroquinone. In one embodiment, the composition is 16-14 parts L+ 
lactic acid, 18-24 parts citric acid, 2 parts kojic acid and 50 to 65 parts ethyl alcohol. A 
preferred topical skin exfoliation composition useful in skin peels involves 10-16 parts 

15 L+ lactic acid, 12-18 parts citric acid, 14 parts salicylic acid, 2 parts kojic acid and 50 to 
65 parts ethyl alcohol. 

Included in the present invention in one embodiment is a method for facial 
exfoliation comprising: 

a) obtaining a composition comprising lactic acid, kojic acid, citric acid and 
20 salicylic acid; 

b) applying a coating of said composition to the facial skin in an amount 

effective to cause skin peeling. 
This method may further comprise additional steps as follows: 

a) prior to applying said composition, thoroughly cleansing facial skin to be 
25 exfoliated using an appropriate degreaser; 

b) applying a second coat of said composition to the facial skin 2 to 4 

minutes after the first coat; 

c) applying third and further coats of said composition to the facial skin at 2 

to 4 minute intervals until appearance of crystals or "frosting"; 
30 d) cleaning the facial skin with a water dampened sponge or equivalent; 



-7- 



e) applying hydrator mixture comprising octylmethoxy cinnaminate, 

benzophenone 3 and titanium dioxide in aloe vera solution the first 
night after peel; and 

f) performing additional treatments at biweekly or monthly intervals until 
5 desired results are obtained. 

None before have prepared a composition according to the present invention for 
the use of a superior skin exfoliation or peeling composition. Of course, neither has such 
composition been used in a method for such a procedure. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 



The following drawings form part of the present specification and are included to 
further demonstrate certain aspects of the present invention. The invention may be better 
understood by reference to one or more of these drawings in combination with the 
15 detailed description of specific embodiments presented herein. 

FIG. 1. Peel depth drawing. 

FIG. 2. Fitzpatrick skin type chart. 

FIG. 3. Glogau photodamage chart. 

FIG. 4. Patient treated with skin peel shows marked improvement in skin 
20 appearance. 

FIG. 5. Patient treated with skin peel shows marked improvement in acne 
symptoms. 

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 

25 Lactic acid CHjCHOHCOOH (2-hydroxypropanoic acid), owing to the 

nonsymmetric nature of the molecule is known to exist in D.L. and DL forms. DL-lactic 
acid, also known as ordinary lactic acid, occurs in sour milk and is produced by the action 
of lactic acid bacteria. L-lactic acid is the form that occurs in the blood of man and 
animals (5-40 mg/100 ml). The skin content of L-lactic acid is approximately three times 

30 higher than that of the blood. Lactic acid concentration often increases in blood and 
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muscle after vigorous exercise. L-lactic acid is also present in liver, kidney, thymus 
gland, human amniotic fluid, and other organs and body fluids. Biochemically, lactic 
acid is one of the key substances in carbohydrate metabolism. Because application of D- 
lactic acid does not increase stratum corneum ceramide levels, the present invention 
5 utilizes the L-lactic isomer in the preferred embodiments. Lactic acid is nontoxic. 

Glycolic acid has the smallest molecule of the alpha hydroxy acids allowing for 
enhanced penetration into the dermal layers when conditions warrant. It is commercially 
available as a white crystalline compound that is 99% pure and also as a 70% aqueous 
solution. Preferred embodiments include addition of kojic acid and derivatives thereof 

10 along with additional components such as hydroquinone in the 1 to 2% range. Skin 

response to glycolic acid depends not only on its concentration and pH but also on other 
factors such as the amount of free acid delivered to the skin, the duration of contact, 
preparation of the skin before peeling, and the condition of the skin before treatment. 

Citric acid is a tricarboxylic acid with one hydroxyl group at the alpha position to 

15 one carboxyl group; at the same time the hydroxyl group is also at the beta position to the 
two remaining carboxyl groups. Therefore citric acid may be called an alpha hydroxy 
acid or a beta hydroxy acid, depending on which carboxyl group is referred to. Citric acid 
is present as a carbohydrate metabolite in the skin. Citric acid inhibits the activity of 
phosphofructokinase in glycolysis, which may lead to enhanced glucuronate production 

20 and increased biosynthesis of mucopolysaccharides that serve as the intercellular 

cementing substance for normal keratinization of the epidermis. A surprisingly dramatic 
synergism has been discovered in preferred embodiments of the present invention that 
utilize L-lactic acid and citric acid perhaps because of the powerful antioxidant properties 
of citric acid. Citric acid is nontoxic. 

25 Ascorbic acid is a lactone form of 3-keto-2,4,5,6-tetrahydroxyhexanoic acid, 

which is both an alpha hydroxy acid and a beta keto acid. L-ascorbic acid is both a 
regulator and stimulator of collagen synthesis and plays a vital role in the performance of 
the peel in several preferred embodiments of the present invention because of the potent 
antioxidant and skin lightening effect. 
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Saliclyic acid (ortho-hydroxybenzoic acid) has been a mainstay in dermatologic 
therapy for many decades. In the present invention salicylic acid serves as a keratolytic 
and exhibits synergism with alpha hydroxy acids as a penetration enhancer in some peels. 
Pyruvic acid is a alpha keto acid that is chemically related to lactic acid in that the 
5 hydroxyl group can be replaced by a keto group at the alpha position of the acid. Pyruvic 
acid is present as a carbohydrate metabolite in the skin and is converted to lactic acid by a 
lactate dehydrogenase enzyme during carbohydrate metabolism. 

Tartaric acid is an alpha hydroxy that is a dicarboxylic acid with two hydroxyl 
groups at the alpha positions of the acid, similar to the compound formed from two 
10 molecules of glycolic acid. Tartaric acid is nontoxic and occurs as a carbohydrate 
metabolite in the skin. 

Kojic acid (5-hydroxy-w-(hydroxymethyl)-4-gamma-pyrone) is employed in the 
present invention to chelate to the copper atoms in tyrosinase, the key enzyme in melanin 
production. Kojic acid is a fungal metabolite that has been known to display contact 
15 dermatitis potential only with prolonged daily use. 

Malic acid is a dicarboxylic acid with one hydroxyl group at the alpha position of 
the acid, similar to the compound formed from one molecule of glycolic acid and one 
molecule of acetic acid. Malic acid is nontoxic and is present as a carbohydrate 
metabolite in the skin. Certain embodiments of the present invention utilize malic acid to 
20 increase mucopolysaccaride production. 

Hydroquinone, hydroquinone monobenzyl ether, and hydroquinone monethyl 
ether act as substitute substrate for the melanization enzyme tyrosinase and may be 
included in certain peels to enhance the skin lightening ability of said peel. The addition 
of citric acid and malic acid in peeling containing hydroquinone or its derivatives serve to 
25 act as antioxidants to help stabilize the hydroquinone in the peel and to enhance the 
penetration and the efficacy of hydroquinone. 

The following examples are included to demonstrate preferred embodiments of 
the invention. It should be appreciated by those of skill in the art that the techniques 
disclosed in the examples which follow represent techniques discovered by the inventor 
30 to function well in the practice of the invention, and thus can be considered to constitute 
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preferred modes for its practice. However, those of skill in the art should, in light of the 
present disclosure, appreciate that many changes can be made in the specific 
embodiments which are disclosed and still obtain a like or similar result without 
departing from the spirit and scope of the invention. 

Example 1 

The following is a general procedure or method for application of the selected 
superficial or intermediate peels of the present invention which may be applied on a 
periodic basis: 

a. thorough cleansing of facial skin to be peeled using an appropriate degreaser 
such as alcohol, acetone, freon or chlorhexidine. Since this is meant to be a 
superficial type of peel, there is no need to do an aggressive scrub to clean the 
skin. The goal is to degrease the skin, not to strip off any remaining stratum 
corneum. 

b. apply light coating of the selected peel (as formulated in the following 
examples) using a synthetic fiber fan brush or equivalent, starting at the chin 
and working upwards with particularly thorough coverage of hyperpigmented 
areas; 

c. apply second coat after 2 to 4 minutes; 

d. apply third and further coats at 2 to 4 minute intervals until appearance of 
crystals or "frosting"; 

e. after appearance of crystals or "frosting", clean face with distilled water 
dampened sponge; 

f. apply hydrator mixture with ingredients such as octylmethoxy cinnaminate, 
benzophenone 3 and Litanium dioxide in aloe vera solution the first night after 
peel; 

g. perform additional treatments at biweekly or monthly intervals until desired 
results are obtained; 

h. avoid sun exposure and apply sunblocking agent if exposure is necessary. 



A light or superficial peel is performed essentially as outlined for the intermediate 
peel except one or two coats only of the peel are applied instead of applying coats until 
visible crystal production or "frosting." 

Example 2 

5 A therapeutic and prophylactic superficial peel in solution form may be prepared 

as follows: 

L-lactic acid 14 grams, citric acid 14 grams, salicylic acid 14 grams, and kojic 
acid 2 grams are dissolved in a mixture of ethanol 40 ml and distilled water 16 ml, and 
stirred until a clear solution is obtained. The solution should be tightly capped until used. 
10 Example 3 

Another therapeutic and prophylactic peel with the addition of the skin lightener 
hydroquinone may be prepared as follows: 

L-lactic acid 14 grams, citric acid 14 grams, salicylic acid 14 grams, kojic acid 2 
grams, and hydroquinone 1 gram are dissolved in a mixture of ethanol 39 ml and distilled 
15 water 16 ml. and stirred until a clear solution is obtained. This formulation is appropriate 
for age spots and keratoses. 

Example 4 

A peel suitable for more than superficial peeling with superior lightening 
capability may be prepared as follows: 
20 Giycolic acid 70 grams and kojic acid 2 grams are dissolved in 24 ml distilled 

water and 4 ml ethanol. 

Example 5 

A superficial peel with enhanced antioxidant and skin lightening properties may 
be prepared as follows: 

25 L-lactic acid 14 grams, citric acid 14 grams, salicylic acid 14 grams, kojic acid 2 

grams, and ascorbic acid 2 grams are dissolved in 38 ml ethanol and 26 ml distilled water 
until a clear solution is obtained. 

Example 6 

The effect of the skin peeling treatment with and without hydroquinone was tested 
30 by comparative application of the method. In this example the subjects were directed to 
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wash both arms with cleanser, consisting of acetone. The arms were then cleaned with a 
balancing toner. Then, four successive coats of the skin peeling composition, consisting 
of Example 3 were applied. Subjects were then directed to wipe off the dried film with 
more toner and to apply sunscreen to protect the treated skin. This was followed by a 
5 twice-daily regiment of wash, toner, and sunscreen. 

The subjective improvement each patient saw in their own arm appearance 
averaged 28% in the arm treated without hydroquinone and 64% in the arm treated with 
hydroquinone. When compared with Jessner's solution, the most commonly used light 
peeling agent, the present formulation achieved significantly improved results. The 

10 effectiveness of the skin peeling treatment on skin lightening and acne reduction are 
shown in the enclosed Figures 4 and 5. 

Based on the information given in this detailed description of the invention, it is 
readily a apparent that the invention provides an excellent skin rejuvenating modality 
consisting primarily of an array of predominantly physiologic components, which when 

15 precisely combined have a profound synergistic beneficial effect upon application to 
aged, photodamaged, hyperpigmented, and acne troubled skin. In essence, the present 
invention accelerates, augments, and enhances the facial skin's inherent repair and 
maintenance mechanisms. 

Since special individual skin conditions may warrant changes and modifications 

20 of the present invention and can be made readily by those skilled in the art without 

departing from the basic concept of the present invention, the present invention shall not 
be limited except by the scope of the appended claims. 

All of the compositions and/or methods disclosed and claimed herein can be made 
25 and executed without undue experimentation in light of the present disclosure. While the 
compositions and methods of this invention have been described in terms of preferred 
embodiments, it will be apparent to those of skill in the art that variations may be applied 
to the compositions and/or methods and in the steps or in the sequence of steps of the 
method described herein without departing from the concept, spirit and scope of the 
30 invention. More specifically, it will be apparent that certain agents which are both 
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chemically and physiologically related may be substituted for the agents described herein 
while the same or similar results would be achieved. All such similar substitutes and 
modifications apparent to those skilled in the art are deemed to be within the spirit, scope 
and concept of the invention as defined by the appended claims. 
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